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Methods of selectively inhibiting the growth of or killing prostatic cells, using antisense oligonucleotides to prostate specific genes are 
disclosed. The oligonucleotides may have natural nucleic acid structures or may be modified oligonucleotides with enhanced stability or tissue 
specific targeting. The prostate specific genes to which the antisense may be directed include the AR and the oFGF gene. Pharmaceutical 
compositions including such antisense oligonucleotides are also described for use in the methods. The methods and products are of particular 
utility in the treatment of benign prostatic hyperplasia or prostate cancer. 
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Summary of the Invention 

The present invention provides methods for treating a patient diagnosed as having benign 
prostata hyperplasia or a prostatic cancer. The methods include administering to the patient a 

25 ~ ° f 2 " - «*« oligonucleo.de which 

3n or ccP*0? ^^jic or inM^J^ sscjucncs of tlic patient tlicrs^y 
inhibiting the expression of the AR or «FGF gene or mRNA sequence. This inhibition of the AR 
or aFGF genes or mRNAs by antisense oligonucleotides results in a significant inhibition of the 
growth or survival of prostatic ceils. As a result, the methods provide a useful new means of 
treating benign prostatic hyperplasia and prostatic cancer. The methods are particularly useful in 
30 treating prostate cancer patients who have become refractory to anti-androgen hormonal therapy. 

The AR antisense oligonucleotides may comprise at least 1 0 consecutive bases from SEQ 
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ID NO.: 1, at least 10 consecutive bases from a genomic sequence corresponding to SEQ ID 
NO.: 1 , or oligonucleotides that hybridize to the complements of these sequences under 
physiological conditions. More preferably, the antisense oligonucleotides comprise at least 15 
consecutive bases, and most preferably, 20-30 consecutive bases from the above-described 
5 sequences. 
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As will be understood by one of ordinary skill in the art, the antisense oligonucleotides of 
the present invention need not be perfectly complementary to the AR or ccFGF 

transcripts in order to be effective. Rather, some degree of mismatches will be acceptable if the 
antisense oligonucleotide is of sufficient length. 
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' Tner:: Of particular importance in this respect is the 
use of self-stabilized or hairpin oligonucleotides. Such oligonucleotides, or modified 
oligonucleotides, have a sequence at the 5' and/or 3' end which is capable of folding over and 
forming a duplex with itself. The duplex region, which is preferably at least 4-6 bases joined by 
a loop of 3-6 bases, stabilizes the oligonucleotide against degradation. These self-stabilized 
oligonucleotides are easily designed by adding the inverted complement of a 5' or 3' AR or aFGF 
sequence to the end of the oligonucleotide (see, e.g., Table 1, SEQ ID NO.: 6 and SEQ ID NO • 
7; Tang, J.-Y., et al. (1993) Nucleic Adds R*« 21 :2729-2735). 
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In another series of embodiments, a recombinant gene is constructed which encodes 
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AR or aFGF antisense oligonucleotide and this gene is introduced within the targeted cells on a 
vector. Such an AR or aFGF antisense gene may, for example, consist of the normal AR or 
aFGF sequence, or a subset of the normal sequences, operably joined in reverse orientation to a 
promoter region. An operable antisense gene may be introduced on an integration vector or may 
be introduced on an expression vector In order to be most effective, it is preferred that the 
antisense sequences be operably joined to a strong eukaiyotic promoter which is inducible or 
constitutively expressed. 
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gene (SEQ ID NO.: 1). SEQ ID NO.: 6 is a self-stabilized or hairpin oligonucleotide. The first 
2 1 bases are complementary to positions 9 1 6-936 of the AR gene. The remaining eight are 
identical to positions 920-927 of the gene, allowing formation of a 3' hairpin. SEQ ID NO.: 7 is 
30 another self-stabilized antisense oligonucleotide. The first 2 1 bases of this oligonucleotide are 
complementary to positions 927-947 of the AR gene. The remaining eight are identical to 
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positions 93 1-938 of the gene, allowing for formation of a 3* hairpin. 
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1) GENERAL INFORMATION: 

(i) APPLICANT: WORCESTER FOUNDATION FOR BIOMEDICAL RESEARCH , INC. 

(ii) TITLE OF INVENTION: ANTISENSE OLIGONUCLEOTIDE CHEMOTHERAPY 
FOR BENIGN HYPERPLASIA OR CANCER OF THE PROSTATE 

(iii) NUMBER OF SEQUENCES : 8 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: WOLF, GREENFIELD & SACKS, P.C. 

(B) STREET t 600 ATLANTIC AVENUE 

CC) CITY: BOSTON 

CD) STATE: MA 

CE) COUNTRY: USA 
(F) ZIP: 02210 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

CC) OPERATING SYSTEM : PC-DOS/MS-DOS 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 
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(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: TWOMEY, MICHAEL J. 

(B) REGISTRATION NUMBER: 38,349 

(C) REFERENCE/DOCKET NUMBER: W0461/7035 



(ix) TELECOMMUNICATION INFORMATION 

(A) TELEPHONE : 617-720-3500 

(B) TELEFAX : 617-720-2441 



(2> INFORMATION FOR SEQ ID NO: Is 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3569 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY : linear 



(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 

(vi) ORIGINAL SOURCE : 

(A) ORGANISM: HOMO SAPIENS 

i 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION : 363. .3122 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 



TAATAACTCA GTTCTTATTT GCACCTACTT CAGTGGACAC TGAATTTGGA AGGTGGAGGA 60 
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TTTTGTTTTT TTCTTTTAAG ATCTGGGCAT CTTTTGAATC TACCCTTCAA GTATTAAGAG 



120 



ACAGACTGTG AGCCTAGCAG GGCAGATCTT GTCCACCGTG TGTCTTCTTC TGCACGAGAC 1 



80 



5 TTTGAGGCTG TCAGAGCGCT TTTTGCGTGG TTGCTCCCGC AAGTTTCCTT 



CTCTGGAGCT 240 



TCCCGCAGGT GGGCAGCTAG CTGCAGCGAC TACCGCATCA TCACAGCCTG TTGAACTCTT 
CTGAGCAAGA GAAGGGGAGG CGGGGTAAGG GAAGTAGGTG GAAGATTCAG CCAAGCTCAA 

10 

GG ATG GAA GTG CAG TTA GGG CTG GGA AGG GTC TAG CCT CGG CCG CCG 
Met Glu Val Gin Leu Gly Leu Gly Arg Val Tyr Pro Arg Pro Pro 
1 5 10 15 

15 TCC AAG ACC TAG CGA GGA OCT TTC CAG AAT CTG TTC CAG AGC GTG CGC 
Ser Lys Thr Tyr Arg Gly Ala Phe Gin Asn Leu Phe. Gin Ser Val Arg 



300 



360 



4 07 



455 



20 25 



30 



GAA GTG ATC CAG AAC CCG GGC CCC AGG CAC rra r.in ^ . 

_ wv-v, \JWW (jUi 503 

20 Glu Val lie Gin Asn Pro Gly Pro Arg His Pro Glu Ala Ala Ser Ala 



35 40 



45 



GCA CCT CCC GGC GCC AGT TTG CTG CTG CTG CAG CAG CAG CAG CAG CAG 
Ala Pro Pro Gly Ala Ser Leu Leu Leu Leu Gin Gin Gin Gin Gin Gin 
25 50 55 



551 
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CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAA GAG 599 
Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Glu 
65 70 75 



5 ACT AGC CCC AGG CAG CAG CAG CAG CAG CAG GGT GAG GAT GGT TCT CCC 
Thr Ser Pro Arg Gin Gin Gin Gin Gin Gin Gly Glu Asp Gly Ser Pro 
80 85 90 95 



647 



CAA GCC CAT CGT AGA GGC CCC ACA GGC TAC CTG GTC CTG GAT GAG GAA 
10 Gin Ala His Arg Arg Gly Pro Thr Gly Tyr Leu Val Leu Asp Glu Glu 



100 



105 



110 



695 



CAG CAA CCT TCA CAG CCG CAG TCG GCC CTG GAG TGC CAC CCC GAG AGA 
Gin Gin Pro Ser Gin Pro Gin Ser Ala Leu Glu Cys His Pro Glu Arg 
15 115 120 125 



743 



20 



GGT TGC GTC CCA GAG CCT GGA GCC GCC GTG GCC GCC AGC AAG GGG CTG 
Gly Cys Val Pro Glu Pro Gly Ala Ala Val Ala Ala Ser Lys Gly Leu 



1 Aft 



CCG CAG CAG CTG CCA GCA CCT CCG GAC GAG GAT GAC TCA GCT GCC CCA 
Pro Gin Gin Leu Pro Ala Pro Pro Asp Glu Asp Asp Ser Ala Ala Pro 
145 150 155 



791 



839 



25 TCC ACG TTG TCC CTG CTG GGC CCC ACT TTC CCC GGC TTA AGC AGC TGC 
Ser Thr Leu Ser Leu Leu Gly Pro Thr Phe Pro Gly Leu Ser Ser Cys 
160 165 170 175 



887 



TCC GCT GAC CTT AAA GAC ATC C^G AGC GAG GCC AGC ACC ATG CAA CTC 

30 Ser Ala Asp Leu Lys Asp lie Leu Ser Glu Ala Ser Thr Met Gin Leu 

180 185 190 



935 



35 



CTT CAG CAA CAG CAG CAG GAA GCA GTA TCC GAA GGC AGC AGC AGC GGG 
Leu Gin Gin Gin Gin Gin Glu Ala Val Ser Glu Gly Ser Ser Ser Gly 

195 200 205 



983 
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AGA GCG AGG GAG GCC TCG GGG GCT CCC ACT TCC TCC AAG GAC AAT TAG 1031 
Arg Ala Arg Glu Ala Ser Gly Ala Pro Thr Ser Ser Lys Asp Asn Tyr 
210 215 220 



5 TTA GGG GGC ACT TCG ACC ATT TCT GAC AAC GCC AAG GAG TTG TGT AAG 1079 
Leu Gly Gly Thr Ser Thr lie Ser Asp Asn Ala Lys Glu Leu Cys Lys 
225 230 235 



GCA GTG TCG GTG TCC ATG GGC CTG GGT GTG GAG GCG TTG GAG CAT CTG 1127 
10 Ala Val Ser Val Ser Met Gly Leu Gly Val Glu Ala Leu Glu His Leu 
240 245 250 255 



AGT CCA GGG GAA CAG CTT CGG GGG GAT TGC ATG TAC GCC CCA CTT TTG 1175 
Ser Pro Gly Glu Gin Leu Arg Gly Asp Cys Met Tyr Ala Pro Leu Leu 
15 260 265 270 



GGA GTT CCA CCC GCT GTG CGT CCC ACT CCT TGT GCC CCA TTG GCC GAA 1223 
Gly Val Pro Pro Ala Val Arg Pro Thr Pro Cys Ala Pro Leu Ala Glu 

275 280 



TGC AAA GGT TCT CTG CTA GAC GAC AGC GCA GGC AAG AGC ACT GAA GAT 1271 
Cys Lys Gly Ser Leu Leu Asp Asp Ser Ala Gly Lys Ser Thr Glu Asp 
290 295 300 



25 ACT GCT GAG TAT TCC CCT TTC AAG GGA GGT TAC ACC AAA GGG CTA GAA 1319 
Thr Ala Glu Tyr Ser Pro Phe Lys Gly Gly Tyr Thr Lys Gly Leu Glu 
305 310 315 



GGC GAG AGC CTA GGC TGC TCT GGC AGC GCT GCA GCA GGG AGC TCC GGG 1367 

30 Gly Glu Ser Leu Gly Cys Ser Gly Ser Ala Ala Ala Gly Ser Ser Gly 
320 325 330 335 



ACA CTT GAA CTG CCG TCT ACC CTG TCT CTC TAC AAG TCC GGA GCA CTG 
Thr Leu Glu Leu Pro Ser Thr Leu Ser Leu Tyr Lys Ser Gly Ala Leu 

35 340 345 350 



1415 
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GAC GAG GCA GCT GCG TAC CAG AGT CGC GAC TAC TAG AAC TTT CCA CTG 1463 

Asp Glu Ala Ala Ala Tyr Gin Ser Arg Asp Tyr Tyr Asn Phe Pro Leu 

355 360 365 



5 GCT CTG GCC GGA CCG CCG CCC CCT CCG CCG CCT CCC CAT CCC CAC GCT 1511 

J^3s ^3 3= ^^3=^^ ^^jETC^ ^?3*TC^ E^JTCU ^?3*TC^ ^^i^CJ !X £5 3?3^C^ i 

370 375 380 



CGC ATC'AAG CTG GAG AAC CCG CTG GAC TAC GGC AGC GCC TGG GCG GCT 1559 
10 Arg lie Lys Leu Glu Asn Pro Leu Asp Tyr Gly Ser Ala Trp Ala Ala 
385 390 395 



GCG GCG GCG CAG TGC CGC TAT GGG GAC CTG GCG AGC CTG CAT GGC GCG 1607 
Ala Ala Ala Gin Cys Arg Tyr Gly Asp Leu Ala Ser Leu His Gly Ala 
15 400 405 410 415 



GGT GCA GCG GGA CCC GGT TCT GGG TCA CCC TCA GCC GCC GCT TCC TCA 1655 
Gly Ala Ala Gly Pro Gly Ser Gly Ser Pro Ser Ala Ala Ala Ser Ser 

<*<£U *±4D <MU 

20 

TCC TGG CAC ACT CTC TTC ACA GCC GAA GAA GGC CAG TTG TAT GGA CCG 1703 
Ser Trp His Thr Leu Phe Thr Ala Glu Glu Gly Gin Leu Tyr Gly Pro 

435 440 445 



25 TGT GGT GGT GGT GGG GGT GGT GGC GGC GGC GGC GGC GGC GGC GGC GGC 1751 
Cys Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly 
450 455 460 



GGC GGC GGC GGC GGC GGC GGC GGC GGC GAG GCG GGA GCT GTA GCC CCC 1799 
30 Gly Gly Gly Gly Gly Gly Gly Gly Gly Glu Ala Gly Ala Val Ala Pro 
465 470 475 



TAC GGC TAC ACT CGG CCC CCT CAG GGG CTG GCG GGC CAG GAA AGC GAC 1847 

Tyr Gly Tyr Thr Arg Pro Pro Gin Gly Leu Ala Gly Gin Glu Ser Asp 

35 480 485 490 495 
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TTC ACC GCA CCT GAT GTG TGG TAC CCT GGC GGC ATG GTG AGC AGA GTG 1895 

Phe Thr Ala Pro Asp Val Trp Tyr Pro Gly Gly Met Val Ser Arg Val 

500 505 510 



5 CCC TAT CCC AGT CCC ACT TGT GTC AAA AGC GAA ATG GGC CCC TGG ATG 1943 
Pro Tyr Pro Ser Pro Thr Cys Val Lys Ser Glu Met Gly Pro Trp Met 

515 520 525 



20 



GAT AGC TAC TCC GGA CCT TAC. GGG GAC ATG CGT TTG GAG ACT GCC AGG 1991 

Asp Ser Tyr Ser Gly Pro Tyr Gly Asp Met Arg Leu Glu Thr Ala Arg 
530 535 540 



GAC CAT GTT TTG CCC ATT GAC TAT TAC TTT CCA CCC CAG AAG ACC TGC 2039 
Asp His Val Leu Pro lie Asp Tyr Tyr Phe Pro Pro Gin Lys Thr Cys 
15 545 550 555 



CTG ATC TGT GGA GAT GAA GCT TCT GGG TGT CAC TAT GGA GCT CTC ACA 2087 
Leu lie Cys Gly Asp Glu Ala Ser Gly Cys His Tyr Gly Ala Leu Thr 

tZ C n CCC CTft enr 



TGT GGA AGC TGC AAG GTC TTC TTC AAA AGA GCC GCT GAA GGG AAA CAG 2135 
Cys Gly Ser Cys Lys Val Phe Phe Lys Arg Ala Ala Glu Gly Lys Gin 

580 585 590 

25 AAG TAC CTG TGC GCC AGC AGA AAT GAT TGC ACT ATT GAT AAA TTC CGA 2183 
Lys Tyr Leu Cys Ala Ser Arg Asn Asp Cys Thr lie Asp Lys Phe Arg 

595 600 605 



AGG AAA AAT TGT CCA TCT TGT CGT CTT CGG AAA TGT TAT GAA GCA GGG 2231 
30 Arg Lys Asn Cys Pro Ser Cys Arg Leu Arg Lys Cys Tyr Glu Ala Gly 

610 615 620 



ATG ACT CTG GGA GCC CGG AAG CTG AAG AAA CTT GGT AAT CTG AAA CTA 
Met Thr Leu Gly Ala Arg Lys Leu Lys Lys Leu Gly Asn Leu Lys Leu 
625 630 635 



2279 
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CAG GAG GAA GGA GAG GCT TCC AGC ACC ACC AGC CCC ACT GAG GAG AGA 2327 
Gin Glu Glu Gly Glu Ala Ser Ser Thr Thr Ser Pro Thr Glu Glu Thr 
640 645 650 655 

5 ACC CAG AAG CTG ACA GTG TCA CAC ATT GAA GGC TAT GAA TGT CAG CCC 2375 
Thr Gin Lys Leu Thr Val Ser His lie Glu Gly Tyr Glu Cys Gin Pro 

660 665 670 

ATC TTT CTG AAT GTC CTG GAA GCC ATT GAG CCA GGT GTA GTG TGT GCT 2423 
10 lie Phe Leu Asn Val Leu Glu Ala lie Glu Pro Gly Val Val Cys Ala 

r 

675 680 685 

GGA CAC GAC AAC AAC CAG CCC GAC TCC TTT GCA GCC TTG CTC TCT AGC 2471 
Gly His Asp Asn Asn Gin Pro Asp Ser Phe Ala Ala Leu Leu Ser Ser 
15 690 695 700 



CTC AAT GAA CTG GGA GAG AGA CAG CTT GTA CAC GTG GTC AAG TGG GCC 2519 
Leu Asn Glu Leu Gly Glu Arg Gin Leu Val His Val Val Lys Trp Ala 
705 710 715 



20 



AAG GCC TTG CCT GGC TTC CGC AAC TTA CAC GTG GAC GAC CAG ATG GCT 2567 
Lys Ala Leu Pro Gly Phe Arg Asn Leu His Val Asp Asp Gin Met Ala 
720 725 730 735 

25 GTC ATT CAG TAC TCC TGG ATG GGG CTC ATG GTG TTT GCC ATG GGC TGG 2615 
Val lie Gin Tyr Ser Trp Met Gly Leu Met Val Phe Ala Met Gly Trp 

740 745 750 



CGA TCC TTC ACC AAT GTC AAC TCC AGG ATG CTC TAC TTC GCC CCT GAT 2663 
30 Arg Ser Phe Thr Asn Val Asn Ser Arg Met Leu Tyr Phe Ala Pro Asp 

755 760 765 



CTG GTT TTC AAT GAG TAC CGC ATG CAC AAG TCC CGG ATG TAC AGC CAG 2711 

Leu Val Phe Asn Glu Tyr Arg Met His Lys Ser Arg Met Tyr Ser Gin 
35 770 775 780 
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TGT GTC CGA ATG AGG CAC CTC TCT CAA GAG TTT GGA TGG CTC CAA ATC 2759 

Cys Val Arg Met Arg His Leu Ser Gin Glu Phe Gly Trp Leu Gin lie 
785 790 795 



5 ACC CCC CAG GAA TTC CTG TGC ATG AAA GCA CTG CTA CTC TTC AGC ATT 2807 
Thr Pro Gin Glu Phe Leu Cys Met Lys Ala Leu Leu Leu Phe Ser lie 
800 805 810 815 



ATT CCA GTG GAT GGG CTG AAA AAT CAA AAA TTC TTT GAT GAA CTT CGA 2855 
10 lie Pro Val Asp Gly Leu Lys Asn Gin Lys Phe Phe Asp Glu Leu Arg 

820 825 830 

ATG AAC TAG ATC AAG GAA CTC GAT CGT ATC ATT GCA TGC AAA AGA AAA 2903 
Met Asn Tyr lie Lys Glu Leu Asp Arg lie lie Ala Cys Lys Arg Lys 
15 835 840 845 



20 



AAT CCC ACA TCC TGC TCA AGA CGC TTC TAG CAG CTC ACC AAG CTC CTG 2951 
Asn Pro Thr Ser Cys Ser Arg Arg Phe Tyr Gin Leu Thr Lys Leu Leu 
850 855 860 



GAC TCC GTG CAG CCT ATT GCG AGA GAG CTG CAT CAG TTC ACT TTT GAC 2999 
Asp Ser Val Gin Pro lie Ala Arg Glu Leu His Gin Phe Thr Phe Asp 

865 870 875 



25 CTG CTA ATC AAG TCA CAC ATG GTG AGC GTG GAC TTT CCG GAA ATG ATG 3047 

Leu Leu lie Lys Ser His Met Val Ser Val Asp Phe Pro Glu Met Met 

880 885 890 395 

GCA GAG ATC ATC TCT GTG CAA GTG CCC AAG ATC CTT TCT GGG AAA GTC 3095 
30 Ala Glu lie lie Ser Val Gin Val Pro Lys lie Leu Ser Gly Lys Val 

900 905 910 

AAG CCC ATC TAT TTC CAC ACC CAG TGAAGCATTG GAAACCCTAT TTCCCCACCC 3149 

Lys Pro lie Tyr Phe His Thr Gin 
35 915 920 
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CAGCTCATGC CCCCTTTCAG ATGTCTTCTG CCTGTTATAA CTCTGCACTA CTCCTCTGCA 32 09 
GTGCCTTGGG GAATTTCCTC TATTGATGTA CAGTCTGTCA TGAACATGTT CCTGAATTCT 3 2 69 
ATTTGCTGGG CTTTTTTTTT CTCTTTCTCT CCTTTCTTTT TCTTCTTCCC TCCCTATCTA 3329 
ACCCTCCCAT GGCACCTTCA GACTTTGCTT CCCATTGTGG CTCCTATCTG TGTTTTGAAT 338 9 
GGTGTTGTAT GCCTTTAAAT CTGTGATGAT CCTCATATGG CCCAGTGTCA AGTTGTGCTT 344 9 
GTTTACAGCA CTACTCTGTG CCAGCCACAC AAACGTTTAC TTATCTTATG CCACGGGAAG 3509 
TTTAGAGAGC TAAGATTATC TGGGGAAATC AAAACAAAAA ACAAGCAAAC AAAAAAAAAA 3569 

(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10S2 base pairs 
{3 } TYPE » ixiiclsic e&clcL 

(C) STRANDEDNESS : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM : HOMO SAPIENS 

fix) FEATURE: 

(A) NAME /KEY : exon 

(B) LOCATION: 602. .770 
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(D) OTHER INFORMATION: /note= "SEGMENT 1 OF 3 . * 
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(xi> SEQUENCE DESCRIPTION: SEQ ID NO:2: 
AAGCTTCCCT TAACATACTA ACCCTTTACT TTCCCTGTTG TGTCCCTGAA AGGCCTCCTG 60 
TGCCTTTGGC TGCAGGTCCC GAACGTCCAG GCCATCTGTG CTATCTGCTT CGCGGTACCT 120 
CACCAACGCA ACGTGAGGGT GGAGGGCAGA ACCTTGGTCC TGGCCTCTCA GCTTTTGTGG 180 
GTTTCAGCCA GACCCTAGGT GTTATTTTAG TGCAACTTTG GTGTTTAATT TGAGGATGTG 240 
TGTGGACCAG AAGGAGGGAC CAAAACATGA TTCTTTTCCC CATGGTCAGA TGATTAAATT 300 
TGAAGTTCTA AAAAATGCAG TTTGGTCCAA AGCTGTGTCC AATTGGGAAG AGAGAAAAAT 360 
GCCCTGGAAA CCCCTCCCAG GCCTGGGACC ATCCTTCCTT AACCACCAGC CACCTCACAG 420 
GCCCGCGGAC TGCGGGCATC ACCTGGGCAG GCTGTGCTTA CTCACTACCC GGGAACCCTG 480 
TGCCCTGGAG CTGTCCTTCC TCTCTTCAAA GTGCATTTTG TGCCTTTGCT GGAAGAACCG 540 
ACTACAGGTT TGTTCAATTT CTTACAGTCT TGAAAGCGCC ACAAGCAGCA GCTGCTGAGC 600 
CATGGCTGAA GGGGAAATCA CCACCTTCAC AGCCCTGACC GAGAAGTTTA ATCTGCCTCC 660 
AGGGAATTAC AAGAAGCCCA AACTCCTCTA CTGTAGCAAC GGGGGCCACT TCCTGAGGAT 720 
CCTTCCGGAT GGCACAGTGG ATGGGACAAG GGACAGGAGC GACCAGCACA GTAAGCCCAT 780 
CTCTATGGCA CCCCCCTTCC CTTTCTGACA TCTTCTGTAG TCAAGGTGGG AGGAAGGTGC 840 
ACATTTAAGT ACAGGTACTT GCTTCTCCAA GGTTCTATTC AGGCATGACA CATTCAGAGG 900 
TGGAGTCACA TAAATGCGTA AAATGTCTGG GAAATGAAAA TAGGGACTTG TGGGGGCCAC 960 
CACTTACCCA AACGTGTCCT ATTTCAAGTT TTTTAAAGCA CTCTCTGCTG ACCCAACAGA 1020 
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ACGGGCTGCC GGTG CTCAAT TGCTGTATGT TTTCCCAGGT TTCTGTAACT AGTGAAAGAT 1 



080 



CT 



1082 



5 (2) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 427 base pairs 

(B) TYPE; nucleic acid 
10 (C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
15 (iii) HYPOTHETICAL : NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE : 

20 (A) ORGANISM: HOMO SAPIENS 

(ix) FEATURE: 

(A) NAME/ KEY : exon 

(B) LOCATION: 186. .289 

25 (D) 0THER INFORMATION: /note- "SEGMENT 2 OF 3. UNKNOWN 

NUMBER OF BP AFTER SEGMENT 1. " 



30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 



CAGCTTTCTT TGGAAGGCAA AGAAAAAGGG ACTGTATTTC TATGTTTTGA TTAATCTGAG 
GCTCATCCTG AGGGCTCCGT GAAATGAATG AGCAGAATTT TCCATGGCCA ACTGTCCTGG 



60 



120 



35 CTGCCGGGTC CTATCGGCAA AAGCGTAGTG TTTATTTACT TTTGCTCGTG TTATTTTTAT 180 
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TCCAGTTCAG CTGCAGCTCA GTGCGGAAAG CGTGGGGGAG GTGTATATAA AGAGTACCGA 240 

GACTGGCCAG TACTTGGCCA TGGACACCGA CGGGCTTTTA TACGGCTCAG TAAGTATGAA 300 

GCTGACATGC TTCCAGACGT TGGCCAAGGT TTGAGGTTTC CAGAAATCTT GTTACATGGA 360 

GTGAGGCAAA CTATAAAGCA ACAATTAGTC TCTGTTTGTT ATTTTTTCCA GAAGGATTCC 420 

CACCCTC 42 7 
(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 664 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
{ x x x ) HYPOTHET X CAL : NO 
(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE : 

(A) ORGANISM: HOMO SAPIENS 

(ix) FEATURE : 

(A) NAME/ KEY : exon 

(B) LOCATION : 304. .498 

ID) OTHER INFORMATION: /note- "SEGMENT 3 OF 3 . UNKNOWN 
NUMBER OF BP AFTER SEGMENT 2 . " 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 4: 
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TGAGGACTCT TAGAAGTGCT CTTATCAGTA GCATCTTAAT TACTTTACAA TGGATTTTAA 
ATGGAAAGGA AGTTTACAAT AAT AG CAAAT GCATATTGAC AGCTCTTTAG TGCCCGGTGC 



60 



120 



5 TGTTCTAAGT CCTTATGACT ACCCTGTGAA ATAAGTTCCA CCATGACCCC 



AATT1TCCTG 180 



GQAGAC TGAGGCATGG AGAGCTTTAG TATTTTGCCC AATGTCACAC AGCTAGTAAA 
TGGGGACCCC CATGTGAAAC TACTCACTGA TTGTCCTACT CTCTTGTGGT TTTATCTTTT 

10 

TAGCAGACAC CAAATGAGGA ATGTTTGTTC CTGGAAAGGC TGGAGGAGAA CCATTACAAC 
ACCTATATAT CCAAGAAGCA TGCAGAGAAG AATTGGTTTG TTGGCCTCAA GAAGAATGGG 



240 



300 



360 



420 



15 AGCTGCAAAC GCGGTCCTCG GACTGACTAT GGCCAGAAAG CAATCTTGTT TCTCCCCCTG 480 



CCAGTCTCTT CTGATTAAAG AGATCTGTTC TGGGTGTTGA CCACTCCAGA GAAGTTT 



CGA 540 



on 



GGGGTCCTCA CCTGGTTGAC GCAAAAATGT TCCCTTGACC ATTGGCTGCG CTAACCCCCA 
GCCCACAGAG CCTGAATTTG TAAGGAACTT GCTTCTAAAT GCCCAGTTCA CTTCTTTGCA 
GAGC 



25 (2) INFORMATION FOR SEQ ID NO: 5: 



(i) SEQUENCE CHARACTERISTICS : 

LENGTH : 27 fens© psix"S 

(B) TYPE: nucleic acid 

(C) STRANDEDNES8 : single 

(D) TOPOLOGY: linear 



600 



660 



664 
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(ii) MOLECULE TYPE : cDNA 



35 (iii) HYPOTHETICAL: NO 
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(iv) ANTI- 



SENSE: YES 



35 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: SYNTHETIC OLIGONUCLEOTIDE 

fix) FEATURE: 

(A) NAME /KEY : misc_f eature 

(B) LOCATION : 1. .27 

(D) OTHER INFORMATION: /note* *ANTI SENSE TO POSITIONS 
927-953 OF SEQ ID NO. : 1. " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
CTGCTGCTGT TGCTGAAGGA GTTGCAT 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: CDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: YES 

(vi) ORIGINAL SOURCE : 

(A) ORGANISM: SYNTHETIC OLIGONUCLEOTIDE 



(ix) FEATURE: 

(A) NAME/ KEY: misc feature 
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(B) LOCATION: 1. .21 

(D) OTHER INFORMATION: /note= " ANT I SENSE TO POSITIONS 

9X6-936 OF SEQ 10 NO.: 1 . JS 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
GGAGTTGCAT GGTGCTGGCC TCAGCACCA 
(2) INFORMATION FOR SEQ ID NO:7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: CDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM : SYNTHETIC OLIGONUCLEOTIDE 

( x.x ) FEATURE % 

(A) NAME/KEY : misc_feature 

(B) LOCATION: 1 . .21 

(D) OTHER INFORMATION : /note* "ANTI SENSE TO POSITIONS 
927- 947 OF SEQ ID NO. : 1." 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
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CTGTTGCTGA AGGAGTTGCA TAACTCCTT 



(2) INFORMATION FOR SEQ ID NO: 8: 

5 ( l ) S EQ^JENCE CliARACTER I STI CS * 

(A) LENGTH : 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

10 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

15 (iv) ANTI- SENSE: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM : SYNTHETIC OLIGONUCLEOTIDE 

20 (ix) FEATURE: 

(A) NAME /KEY: raisc_f eature 

(D) OTHER INFORMATION: /note* "ANT I SENSE TO POSITIONS 
611-635 OF SEQ ID NO. : 2." 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 



GGGCTGTGAA GGTGGTGATT TCCCC 



25 
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